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1  Device  for  t e s t i n g   y a r n s  

The  p r e s e n t   i n v e n t i o n   c o n c e r n s   a  dev ice   for  t e s t i n g   y a r n s   and  m a i n -  

ly  spun  yarns   which  is  d e s i g n e d   in  o rder   to  d e t e r m i n e   the  maximum 

5  a d m i s s i b l e   s t r e s s   of  spun  ya rns ,   i . e .   the  s t r e s s   which  is  not  y e t  

c a u s i n g   u n a c c e p t a b l e   wire   b reaks   f r e q u e n c y ,   whereby  the  r e s u l t   ob -  

t a i n e d   t h i s   way  makes  p o s s i b l e   to  a d j u s t   the  weaving  loom  on  t h e  

optimum  way  for  weaving   the  t e s t e d   ya rns ,   or  in  o t h e r   words,   in  o r -  

der  to  be  able   to  work  with  the  maximum  weaving  speed ,   whereby  a 

10  p r e - d e t e r m i n e d   a v e r a g e   number  of  yarn  breaks   is  not  e x c e e d e d ,   r e l a -  

ted  to  a  given  number  of  s h o t s   or  to  the  l eng th   of  woven  ya rns   . 

P r a c t i c a l l y   s p e a k i n g ,   such  an  o p t i m i z a t i o n   r e s u l t s ,   for   i n s t a n c e ,  

for   s h u t t l e   weaving  looms,  i n to   an  a d a p t a t i o n   of  the  speed  of  t h e  

15  mechan ica l   p a r t s   to  the  d e s i r e d   break  l i m i t   which  has  been  d e t e r m i -  

ned  by  the  t e s t i n g   d e v i c e   for   the  yarns  i nvo lved   as  wel l   as  to  t h e  

weaving  width .   In  the  case  of  j e t   weaving  looms,  t h i s   o p t i m i z a t i o n  

r e s u l t s   in to   the   a p p l i c a t i o n   of  a  minimum  p e r m i s s i b l e   i n s e r t i o n  

time  for  a  given  yarn   and  for  a  given  weaving  wid th ,   wi th   o t h e r  

20  words,  the  yarn  s t r e s s   o c c u r r i n g   dur ing   the  a c c e l e r a t i o n   p h a s e  

and /or   the  d e c e l e r a t i o n   phase  of  the  weft  must  be  l i m i t e d   to  t h e  

p e r m i s s i b l e   s t r e s s .   In  the  case  of  a  g r i p p e r   weaving  loom,  t h i s  

o p t i m i z a t i o n   r e s u l t s   i n t o   a  d r i v i n g   speed  caused  by  the   g r i p p e r s ,  

which  is  adapted   to  the  p e r m i s s i b l e   s t r e s s   and  to  an  a p p r o p r i a t e  

25  d e c e l e r a t i o n   at  the   end  of  the  weft  i n s e r t i o n .  
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1  In  o r d e r   to  a c h i e v e   such  an  o p t i m i z a t i o n ,   the  yarn  t e s t   has  b e e n  

c a r r i e d   out  u n t i l   now  by  means  of  p r e c i s i o n   d e v i c e s   whereby  one  o r  

s e v e r a l   weft   ends  of  the   ya rn   were  c u t - o f f   in  o r d e r   to  e s t a b l i s h  

the   s t r e s s   -  s t r a i n   d i a g r a m   up  to  the  r u p t u r e   l i m i t .   Such  y a r n  

t e s t s   have,  however ,   t he   d i s a d v a n t a g e   t h a t   they   a re   t i m e - c o n s u m i n g  

5  and  t h a t   in  many  c a s e s ,   t a k i n g   i n t o   a c c o u n t   the  s m a l l   number  o f  

t e s t s   which  are  c a r r i e d   o u t ,   a  m i s l e a d i n g   idea   of  the  ya rn   c h a r a c -  

t e r i s t i c s   is  o b t a i n e d   fo r   the   t e s t e d   ya rn .   Moreover ,   t h i s   a l r e a d y  

known  d e v i c e   is  f a i r l y   e x p e n s i v e .  

10  C o n s e q u e n t l y ,   the   p r e s e n t   i n v e n t i o n   f o r e s e e s   a  d e v i c e   f o r   t e s t i n g  

w i r e s ,   whereby  a  q u i c k   q u a l i t y   c o n t r o l   of  the   ya rns   can  be  c a r r i e d  

out  in  the   weav ing   m i l l ,   in  such  a  way  t h a t   a  r e l a t i v e l y   q u i c k  

f o r e c a s t   of  the  weav ing   o u t p u t   is  p o s s i b l e .   Moreover ,   t he   i n v e n -  

t i o n   o f f e r s   a  d e v i c e   which  p e r m i t s   to  c a r r y   out  c o n t i n u o u s   c o n t r o l  

15  of  the   yarn  over  l ong   ya rn   l e n g t h s   and  a l s o   on  f u l l   r e e l s   in  s u c h  

a  way  t h a t   the  r e s u l t s   o b t a i n e d   t h i s   way  make  i t   p o s s i b l e   t o  

d e t e r m i n e   with  a  v e r y   good  r e l i a b i l i t y ,   t he   c h a r a c t e r i s t i c s   of  t h e  

yarn .   The  q u a l i t y   d i f f e r e n c e   w i t h i n   t he   same  r e e l   can  a l so   b e  

merely   i n d i c a t e d .   M o r e o v e r ,   t he   d e v i c e   is  a  cheap  o n e .  

20  

To  t h i s   end,  the   d e v i c e   f o r   t e s t i n g   ya rns   in  a c c o r d a n c e   with  t h e  

i n v e n t i o n   is  m a i n l y   composed  of  the  c o m b i n a t i o n   of  a  yarn   s u p p l y  

mechanism,  a  wire   g u i d i n g   c h a n n e l   which  is  mounted  a f t e r   the   y a r n  

supp ly   mechanism,  of  means  to  c r e a t e   a  f l u i d   s t r eam  in  t he   t h r e a d  

25  g u i d i n g   channe l   whe reby   the   s t r eam  d i r e c t i o n   of  the   f l u i d   is  t h e  

same  as  the   movement  of  t he   s u p p l i e d   t h r e a d ;   of  a  t h r e a d   e x t e n s i o n  

mechanism  which  is   mounted  a f t e r   the  t h r e a d   g u i d i n g   c h a n n e l   and  o f  

a  t h r e a d   break  d e t e c t o r   which  is  mounted  a f t e r   the   t h r e a d   s u p p l y  

mechanism  in  the  p a t h   f o l l o w e d   by  the  t h r e a d .   Acco rd ing   to  a  p r e -  

30  f  e r r e d   embodiment ,   t h e   d e v i c e   for   t e s t i n g   ya rns   is  a l s o   e q u i p p e d  

with  a  s t r e s s m e t e r   and  wi th   a  t h r e a d   g u i d i n g   e l emen t   in  o r d e r   - to  

guide   the  t e s t e d   ya rn   t h r e a d s   i n t o   a  g a r b a g e   b i n .  

In  o r d e r   to  p e r m i t   b e t t e r   u n d e r s t a n d i n g   of  the   c h a r a c t e r i s t i c s   o f  

35  the  i n v e n t i o n ,   a  few  p r e f e r r e d   embodiments   w i l l   be  d e s c r i b e d  

h e r e a f t e r   as  e x a m p l e s ,   w i t h o u t   any  l i m i t a t i v e   c h a r a c t e r   and  w i t h  

r e f e r e n c e   to  the  f i g u r e s   in  a p p e n d i x ,   w h e r e b y :  
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1  f i g u r e   1  is  i l l u s t r a t i n g   two  curves   c o r r e s p o n d i n g   r e s p e c t i v e -  

ly  to  the  s t r e s s   a p p l i e d   by  the  weaving  loom  to  the  yarn  and 

the  b r e a k i n g   s t r e s s   of  the  yarn  i t s e l f .  

f i g u r e   2  i n d i c a t e s   the  number  of  breaks  per  l e n g t h   u n i t   o f  

5  the  yarns   in  f u n c t i o n   of  the  s t r e s s .  

f i g u r e   3  s c h e m a t i c a l l y   i l l u s t r a t e s   an  embodiment  of  the  d e -  

v ice   a c c o r d i n g   to  the  i n v e n t i o n .  

10  f i g u r e   A  i l l u s t r a t e s   an  example  of  the  a r r a n g e m e n t   of  a 

t h r e a d   s t r e s s m e t e r   for  the  dev ice   in  a c c o r d a n c e   with  t h e  

i n v e n t i o n .  

f i g u r e s   5  to  7  give  examples  of  the  a u t o m a t i c   i n s e r t i o n   o f  

15  the  t h r e a d   s t r e s s   m e t e r .  

f i g u r e s   8  to  11  give  a  few  curves   which  can  be  d e t e r m i n e d  

while   us ing   the  dev ice   in  a cco rdance   with  the  i n v e n t i o n .  

20  f i g u r e   12  g ives   an  a l t e r n a t i v e   embodiment  for   the   dev i ce   i n  

a c c o r d a n c e   with  the  i n v e n t i o n .  

Figure   1  i l l u s t r a t e s ,   on  the  one  hand,  a  curve   A  which  i n d i c a t e s  

the  f r e q u e n c y   f  of  the  o c c u r r e n c e   of  s p e c i f i c   s t r e s s e s   in  t h e  

25  yarns ,   no rmal ly   caused  by  the  weaving  loom,  whi le   curve   B  i l l u s -  

t r a t e s   a  s o - c a l l e d   d i s t r i b u t i o n   curve  for  a  given  ya rn .   This  d i s -  

t r i b u t i o n   curve  B  i n d i c a t e s   the  d e n s i t y   or  the  f r e q u e n c y   f  of  t h e  

o c c u r r e n c e   of  breakB  in  the  yarn  in  f u n c t i o n   of  the   s t r e s s   s .  

Quite  o b v i o u s l y ,   the  c r o s s - h a t c h e d   s u r f a c e   of  f i g u r e   1  is  c o r -  

30  r e s p o n d i n g   to  a  dangerous   area  whereby  a  l a r g e   number  of  t h r e a d  

breaks  can  occur  dur ing   the  weaving  p r o c e s s .  

F igure   2  i l l u s t r a t e s   a lso  the  number  of  b reaks   X  which  is  o c c u r -  

r ing  or  c o n t i n u o u s   s t r e s s   for  each  k i l o m e t e r   of  yarn  in  f u n c t i o n  

35  of  the  s t r e s s   s  a p p l i e d   to  the  yarn.  Quite  o b v i o u s l y ,   no  b r e a k s  
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1  w i l l   no rmal ly   occur  for  the  t h r e a d s   which  are  l o c a t e d   on  the  l e f t  

hand  s ide   of  po in t   C  of  f i g u r e   2,  w h i l e ,   for  t h r e a d s   l o c a t e d   on 

the  r i g h t   hand  s i de   of  p o i n t   C,  a  c r i t i c a l   c o n d i t i o n   is  o c c u r r i n g ,  

whereby  the  number  of  b reaks   per  k i l o m e t e r   of  yarn  is  r a p i d l y  

i n c r e a s i n g .  

5 

The  t h e o r e t i c a l   d e s c r i p t i o n   h e r e a b o v e   c l e a r l y   i n d i c a t e s   t h a t   i t   i s  

of  e s s e n t i a l   impor t ance   for   a  weaving  m i l l   to  know  with  a  good  r e -  

l i a b i l i t y   the  t h r ead   c h a r a c t e r i s t i c s   of  the  yarns   to  be  woven,  i n  

such  a  way  t h a t   the  weaving  speed  can  be  a d j u s t e d   in  o rder   t o  

10  a c h i e v e   the  maximum  weaving  o u t p u t .   With  o the r   words,  t ak ing   i n t o  

accoun t   the  known  data  about   the  t h r e a d   c h a r a c t e r i s t i c s ,   t h e  

weaving  speed  is  i n c r e a s e d   in  o r d e r   t h a t   a  d e t e r m i n e d   number  o f  

t h r e a d   breaks   w i l l   not  be  e x c e e d e d .   P r a c t i c a l l y   speak ing ,   t h i s  

g e n e r a l l y   i m p l i e s   one  break  for  100.000  s h o t s .   The  dev ice   d e s -  

15  c r i b e d   h e r e a f t e r   is  c h a r a c t e r i z e d   by  the  f a c t   t h a t   the  t h r e a d  

p r o p e r t i e s   can  be  d e t e r m i n e d   with  a  q u i t e   good  r e l i a b i l i t y ,   a s  

e x p l a i n e d   h e r e a b o v e .  

As  i l l u s t r a t e d   on  f ig .   3,  the  d e v i c e   is  mainly   composed  of  a 

20  t h r e a d   supply   mechanism  1,  of  a  t h r e a d   gu id ing   channel   2,  which  i s  

mounted  a f t e r   the  t h read   supp ly   mechanism  1,  of  a  t h r ead   s t r a i n i n g  

mechanism  3  which  is  mounted  a f t e r   the   t h r ead   gu id ing   channel   2 

and  of  a  t h read '   break  d e t e c t o r   4,  which  is  mounted,  for  i n s t a n c e ,  

between  the  t h r e a d   supply  mechanism  1  and  the  t h r e a d   s t r a i n i n g  

25  mechanism  3.  Moreover,   meanB  not  i l l u s t r a t e d   on  the  f i g u r e s   a r e  

a l so   f o r e s e e n   in  order   to  a c h i e v e   a  f l u i d   s t ream  in  the  t h r e a d  

g u i d i n g   channel   2,  which  is  moving  from  the  t h r ead   s u p p l y  

mechanism  1  to  the  t h r ead   s t r a i n i n g   mechanism  3.  The  f l u i d   i s  

p r e f e r a b l y   composed  of  a i r .  

30 

In  the  p r e f e r a b l e   embodiment  a c c o r d i n g   to  f i g u r e   3,  the  t h read   s u p -  

ply  mechanism  1  as  well  as  the  t h r e a d   s t r a i n i n g   mechanism  3  a r e  

mainly   composed  of  two  r i g i d   whee ls ,   r e s p e c t i v e l y   5  and  6,  w h e r e -  

on  p r e f e r a b l y   e l a s t i c   p r e s s u r e   e l e m e n t s   7  and  8  are   a c t i n g ,   w h e r e -  

35  by  a  wire  t h r e a d   from  a  r e e l   10  mounted  on  an  adequa te   manner  c a n  
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1  guided  between  the  wheels   5  and  6  and  r e s p e c t i v e l y   the  p r e s s u r e  
e l emen t s   7  and  8.  The  p r e s s u r e   e l emen t s   7  and  8  are  m a i n l y  
composed  of  moving  b e l t s   11  and  12  which  are  p a r t i a l l y   guided  o v e r  
the  p e r i p h e r y   of  the   wheels   £  and  6  by  means  of  r o l l s   13  to  1 6 .  

5  The  d r i v i n g   mechanism  3  for   the  t h r e a d   is  equ ipped   with  a  t r a n s m i s -  
s ion   which  is  a c t i n g ,   for   i n s t a n c e ,   on  wheel  6.  Wheel  5  of  t h e  
t h r e a d   supply   mechanism  iB  a l so   coupled   with  t h i s   t r a n s m i s s i o n   o r  
with  the  wheel  6,  as  i l l u s t r a t e d   on  f i g u r e   3.  In  o r d e r   to  a c h i e v e  

a  t h r ead   e x t e n s i o n   e f f e c t ,   the  p e r i p h e r i c   Bpeed  of  wheel  6  is  c h o -  
10  sen  somewhat  h i g h e r   than  the  p e r i p h e r i c   speed  of  wheel  5.  Q u i t e  

o b v i o u s l y ,   t h i s   r e s u l t   can  be  a c h i e v e d   on  q u i t e   v a r i o u s   ways.  I n  
the  embodiment  a c c o r d i n g   to  f i g u r e   3,  t h i s   r e s u l t   is  o b t a i n e d   by 
means  of  a  c o u p l i n g   17  with  a  t r a n s m i s s i o n   r a t i o   of  1:1  b e t w e e n  
wheels  5  and  6,  whereby  the  d i a m e t e r   of  wheel  6  is  chosen  l a r g e r  

IS  than  the  d i a m e t e r   of  wheel  5  in  such  a  way  t h a t   the   t h r e a d   9 
between  both  wheels   5  and  6  u n d e r g o e s   a  well   d e t e r m i n e d   e x t e n s i o n .  

The  t h r ead   g u i d i n g   channe l   2  is  l o c a t e d   in  the  c o n t i n u a t i o n   of,   on 
the  one  hand,  the  c o n t a c t   s u r f a c e   18  between  wheel  5  and  the  p r e s -  

20  sure   e lement   7  and,  on  the  o t h e r   hand,  of  the  c o n t a c t   s u r f a c e   19 ,  
between  wheel  6  and  the  p r e s s u r e   e l ement   8.  Channel  2  is  e x t e n d i n g  
over  a l l   or  p a r t   of  the  d i s t a n c e   between  the  t h r e a d   supp ly   mecha -  
nism  1  and  the  t h r e a d   s t r a i n i n g   mechanism  3 .  

15  Moreover,   t h i s   t h r e a d   g u i d i n g   channe l   2  is  connec t ed   to  a f o r e s a i d  
means  in  o rder   to  c r e a t e   a  f l u i d   s t ream  whereby  t h e s e   means  a r e  
composed,  for  i n s t a n c e ,   of  a  compressed   a i r   c o n n e c t i o n   to  a  b low 

a p e r t u r e   20,  which  is  l a t e r a l l y   d i s c h a r g i n g   i n to   the  t h r e a d   g u i d -  
ing  channel   2 .  

10 

The  th read   break  d e t e c t o r   4  is  p r e f e r a b l y   l o c a t e d   near  the  t h r e a d  
s t r a i n i n g   mechanism  3  and  s h a l l   be  mounted,  for  i n s t a n c e ,   b e h i n d  
the  t h r ead   g u i d i n g   channe l   2  or  b u i l t   in  i t s   wal l .   Accord ing   to  an  
a l t e r n a t i v e   s o l u t i o n ,   the  t h r e a d   break  d e t e c t o r   may  a l so   be  m o u n t -  

15  ed  on  any  a r b i t r a r y   l o c a t i o n   a f t e r   the  t h r ead   s t r a i n i n g   mechanism 
3  on  the  path  of  the  yarn  t h r ead   9,  as  i l l u s t r a t e d ,   for   i n s t a n c e ,  
in  the  f i g u r e s   3  and  4,  with  the  r e f e r e n c e   No.  21 .  
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1  The  t h r e a d   b reak   d e t e c t o r   4  is  p r e f e r a b l y   of  the   o p t o - e l e c t r o n i c   , 

pneumat ic   or  c a p a c i t i v e   t y p e .  

The  d e v i c e   in  a c c o r d a n c e   with  the   i n v e n t i o n   is  a l so   e q u i p p e d   of  a 

measur ing   d e v i c e ,   in  o r d e r   to  d i r e c t l y   a n d / o r   i n d i r e c t l y   m e a s u r i n g  

5  the  q u a n t i t y   of  t h r e a d s   a l r e a d y   t e s t e d .   To  t h i s   end,  at   l e a s t   o n e  

of  the  wheels   5  or  6  w i l l   be  equ ipped   for   i n s t a n c e   of  a  r e v o l u t i o n  

c o u n t e r ,   of  a  d i s t a n c e   c o u n t e r   or  of  a  speed  me te r   22.  The 

r e v o l u t i o n   c o u n t e r   22,  as  wel l   as  the   t h r e a d   break  d e t e c t o r   4  may 

be  coup led   to  a  p r o c e s s i n g   u n i t   23,  fo r   i n s t a n c e   a  m i c r o - c o m p u t e r .  

0 

The  d e v i c e   in  a c c o r d a n c e   with  the   i n v e n t i o n   is  equ ipped   on  a  r e a r  

s i d e   of  a  t h r e a d   g u i d i n g   e l e m e n t   24,  which  i s ,   fo r   i n s t a n c e ,   o f  

the  pneumat i c   type   and  of  a  ga rbage   bin  2 5 .  

.5  As  i n d i c a t e d   on  f i g u r e   3,  the   yarn   t e s t i n g   d e v i c e   can  be  e q u i p p e d ,  

between  the  t h r e a d   Bupply  mechanism  1  and  the  t h r e a d   s t r a i n i n g  

mechanism  2  of  a  t h r e a d   s t r e s s m e t e r   26  which  is  a l s o   coup led   t o  

the  p r o c e s s i n g   u n i t   23.  The  r e a s o n   of  t h i s   a r r a n g e m e n t   w i l l   b e  

d e s c r i b e d   h e r e a f t e r .   The  t h r e a d   s t r e s s m e t e r   26  can  be  made  f o r  

20  i n s t a n c e   of  the   d e v i c e   used  and  i l l u s t r a t e d   on  f i g u r e   4,  w h e r e b y  

the  yarn  t h r e a d   9  is  guided  be tween  t h r e e   c o n t a c t   e l e m e n t s   27,  28 

and  29  and  whereby,   for   i n s t a n c e ,   t he   c e n t r a l   e l emen t   28  is  d e t e c t -  

ing  the  s t r e s s   in  the   yarn  t h r e a d   9 .  

25  The  t h r e a d   B t r e s s m e t e r   26  d e s c r i b e d   he re   by  way  of  example   c a n  

a u t o m a t i c a l l y   come  back  a f t e r   the  r u p t u r e   of  the   t h r e a d ,   whi le   t h e  

yarn  t e s t i n g   d e v i c e   ge t s   a  new  t h r e a d   a f t e r w a r d s .   The  t h r e a d  

s t r e s s m e t e r   26  is  then  a u t o m a t i c a l l y   r e s e t ,   whereby  t h i s   r e s u l t   i s  

o b t a i n e d   by  means  of  a  few  t r a n s l a t i o n   and  r o t a t i o n   movements ,   a s  

i l l u s t r a t e d   on  f i g u r e s   5.  to .   7.  As  the   c o n t a c t   e l e m e n t s   27,  28  a n d  

30  29  d o n ' t   have  a l l   t h r e e   the   same  l e n g t h ,   the   yarn   t h r e a d   l i n e   c a n  

be  r e p l a c e d   on  the  a d e q u a t e   manner  between  t h e s e   e l e m e n t s .   The 

t h r ead   s t r e s s m e t e r   26  is  l o c a t e d   p r e f e r a b l y   i m m e d i a t e l y   a f t e r   t h e  

t h read   supp ly   mechanism  1,  in  such  a  way  t h a t   the   measu remen t s   c a r -  

r ied   out  by  the  yarn   t e s t i n g   d e v i c e   are  i n f l u e n c e d   as  l i t t l e   a s  

35  p o s s i b l e .  
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1  The  working  of  the  yarn  t e s t i n g   dev ice   is  e a s i l y   u n d e r s t o o d   on 
f i g u r e   3  and  mainly  i n c l u d e s   the  f ac t   tha t   a  yarn  t h read   i s  

guided  from  a  r e e l   10  between  wheel  5  and  the  p r e s s u r e   e lement   7 
and  i s ,   a f t e r w a r d s   b rought   i n to   the  th read   gu id ing   channel   2  and 
between  wheel  6  and  the  p r e s s u r e   e lement   8,  in  order   to  f i n a l l y  

5  a r r i v e ,   along  the  t h r ead   g u i d i n g   e lement   24,  in to   a  garbage   b i n  
25.  As  a  consequence   of  the  d i f f e r e n t   p e r i p h e r i c   speeds  of  t h e  
t h read   supply   mechanism  1  and  of  the  t h r ead   s t r a i n i n g   mechanism  3 ,  
the  yarn  t h r e a d   is  q u i t e   o b v i o u s l y   s u b j e c t e d   to  a  s p e c i f i c   s t r e s s  
between  t hese   both  mechanisms,   in  f u n c t i o n   of  the  d i f f e r e n c e   o f  

10  the  p e r i p h e r i c   speeds .   This  r e s u l t s   in  a  given  number  of  t h r e a d  
breaks   which  can  be  counted  by  means  of  the  thread   break  d e t e c t o r  
4.  If  the  speed  of  wheels  5  and  6  or  the  d e c o i l i n g   speed  of  t h e  

yarn  is  measured,   the   q u a n t i t y   of  t e s t e d   th reads   can  be  c a l c u l a t e d  
by  means  of  the  p r o c e s s i n g   u n i t   23  and  c o n s e q u e n t l y   a lso   t h e  

15  number  "  of  t h r ead   breaks  per  l e n g t h   u n i t ,   for  i n s t a n c e   p e r  
k i l o m e t e r   or  per  r e e l .   In  the  case  of  the  most  s imple   t e s t ,   t h e  
s t r e s s   a p p l i e d   to  the  yarn  t h r e a d   is  c o r r e s p o n d i n g   with  t h e  
maximum  s t r e s s   which  is  o c c u r r i n g   on  a  weaving  loom  for  the  n o r m a l  

weaving  s p e e d .  

20 

Quite   o b v i o u s l y ,   the  t h r e a d   is  r e s e t   in to   the  device   a f t e r   e a c h  
th read   break,   because   the  broken  end  is  pu l l ed   through  the  t h r e a d  

gu id ing   channel   2  and  i n to   the  t h r e a d   guid ing   e lement   24.  T h e s e  
l a t t e r   i tems  should  p r e f e r a b l y   be  equipped  of  a  s u c t i o n   a p e r t u r e .  

25  According  to  a  p r e f e r r e d   embodiment,   compressed  a i r   supply   to  t h e  
th read   gu id ing   e lement   24  s h a l l   be  ach ieved   only  dur ing   a  r e s e t -  
t i ng   o p e r a t i o n .  

The  dev ice   should  p r e f e r a b l y   work  with  a  r e l a t i v e l y   low  speed,   i n  
10  o rder   t ha t   the  i n f l u e n c e   of  the  r ee l   on  the  s t r e s s   in  the  yarn  c a n  

be  e l i m i n a t e d .  

The  dev ice   d e s c r i b e d   he reabove   is  des igned   to  carry   out  t e s t i n g   o f  
th read   l e n g t h s   and  p r e f e r a b l y   of  a  f u l l   ree l   for  each  batch  o f  

15  va r ious   y a r n s .  
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l  A l though ,   as  a l r e a d y   e x p l a i n e d ,   the  device   a c c o r d i n g   to  the  i n v e n -  

t i o n   can  be  a p p l i e d   in  i t s   most  s imple   use  for  the  d e t e r m i n a t i o n  

of  the  a v e r a g e   number  of  t h r ead   breakB  per  t h r e a d   u n i t   l e n g t h  

under   a  s p e c i f i c   s t r e s s ,   i t   is  q u i t e   obvious  t h a t   a  l a r g e   number  

of  o the r   measu remen t s   and  o p e r a t i o n s   can  a lso   be  c a r r i e d   out  i f  

5  adequa t e   a d j u s t m e n t s   are  f o r e s e e n   and  with  or  w i thou t   use  of  t h e  

s t r e s s m e t e r   26.  A  few  of  t hese   a p p l i c a t i o n s   are  d e s c r i b e d  

h e r e a f t e r   . 

If  d i f f e r e n t   s t r e s s e s   are   a p p l i e d   to  the  yarn  t h r ead   9  du r ing   t h e  

10  t e s t   and  i f   the  number  of  breaks   is  de te rmined   in  each  case ,   w h i l e  

t h e s e   da t a   are  p r o c e s s e d   by  the  p r o c e s s i n g   un i t   23,  a  d iagram  c a n  

be  p l o t t e d ,   for   i n s t a n c e   with  an  a n c i l l a r y   dev ice   whereby  t h e  

t h r e a d   break  f r e q u e n c y   is  i l l u s t r a t e d   in  f u n c t i o n   of  the  a p p l i e d  

s t r e s s .   This  way,  we  get   a  diagram  as  i l l u s t r a t e d   on  f i g u r e   2 .  

15 

According   to  a n o t h e r   p o s s i b i l i t y ,   the  t h r ead   break  f r e q u e n c y   i s  

i l l u s t r a t e d   in  f u n c t i o n   of  the  d i ame te r   D  of  the  r e e l   as  shown  on 

the  curve  given  for   i n s t a n c e   on  f i g u r e   8 .  

20  According   to  s t i l l   a n o t h e r   p o s s i b i l i t y ,   the  i n f l u e n c e   of  the  d u r a -  

t i o n   of  the   s t r e s s   on  the  t h r e a d   break  f r equency   is  i n v e s t i g a t e d .  

These  t e s t s   can  be  c a r r i e d   out,   for  i n s t a n c e ,   by  us ing   d i f f e r e n t  

speeds   for   the  d e v i c e .   If  lower  speeds  are  a p p l i e d ,   each  pa r t   o f  

the  t h r ead   w i l l   s t a y   for   a  l onger   time  between  the  wheels  5  and  6 ,  

25  whereby  each  t h r e a d   pa r t   is  a l so   s u b j e c t e d   to  s t r a i n   du r ing   a 

l onge r   t i m e .  

According  to  an  a l t e r n a t i v e   s o l u t i o n ,   the  a d j u s t m e n t   of  the  d u r a -  

t i o n   is  not  a c h i e v e d   by  speed  r e g u l a t i o n ,   but  by  a d j u s t m e n t   of  t h e  

30  d i s t a n c e   between  the   t h r e a d   supply   mechanism  1  and  the  t h r e a d  

s t r a i n i n g   mechanism  3 .  

The  i n f l u e n c e   of  the   t imespan   t  where  the  s t r e s s   is  a p p l i e d   on  t h e  

break  f r e q u e n c y   f  can  be  i l l u s t r a t e d   by  a  curve  for  v a r i o u s  

35  s t r e s s e s   s  (or  for  d i f f e r e n t   s t r a i n s )   as  shown  on  f i g u r e   9 .  
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1  According  to  s t i l l   a n o t h e r   p o s s i b i l i t y   the  s t r a i n   in  the  t h r ead   i s  
modi f ied   du r ing   the  t e s t   and  the  c o r r e s p o n d i n g   s t r e s s e s   in  t h e  
th read   are  measured  and  p r o c e s s e d .   This  way  i t   is  p o s s i b l e   t o  
ob ta in   d i f f e r e n t   cu rves   which  i l l u s t r a t e   the  B t r e s s   in  f u n c t i o n   o f  
the  s t r a i n   on  v a r i o u s   l o c a t i o n s   in  the  t e s t   yarn  t h r ead   9,  w h e r e b y  

5  these   curves   have  the  shape  i l l u s t r a t e d   on  f i g u r e   10.  In  t h e s e  

t e s t s ,   the  s t r e s s   in  the  t h r e a d   can  be  i n c r e a s e d   up  to  the  t h r e a d  

r u p t u r e .  

The  d e n s i t y   of  t he se   curves   can  be  used  to  draw  the  break  d i s t r i -  

10  bu t ion   curve  a c c o r d i n g   to  f i g u r e   11  which  is  s i m i l a r   to  the  c u r v e  
B  of  f i g u r e   1 .  

According  to  s t i l l   a n o t h e r   a p p l i c a t i o n   of  the  d e v i c e ,   m e a s u r e m e n t s  

are  c a r r i e d   out  under  c o n s t a n t   s t r a i n .   To  t h i s   end,  a d j u s t m e n t  

15  of  the  s t r e s s   is  f o r e s e e n .  

Quite   o b v i o u s l y ,   d u r i n g   the  t e s t i n g   o p e r a t i o n s   of  the  yarn  t h r e a d  

9,  the  s t r a i n   or  the  s t r e s s   in  the  yarn  can  be  a d j u s t e d ,   r e g u l a t e d  
and  c o n t r o l l e d   in  q u i t e   v a r i o u s   ways .  

20 

In  order   to  modify  the  s t r a i n   in  the  yarn  t h r e a d   9,  the  d i f f e r e n c e  
of  the  p e r i p h e r i c   speeds   between  wheels  5  and  6  can  be  i n c r e a s e d  

or  r educed .   To  t h i s   end,  one  of  the  wheels  may  be  d r i v e n   with  a 
c o n s t a n t   speed,   while   the  o the r   wheel  is  c o n t r o l l e d   by  means  of  a 

25  feedback  c o u p l i n g .   Accord ing   to  an  a l t e r n a t i v e   s o l u t i o n ,   a  c o u -  
p l ing   17  with  an  a d j u s t a b l e   t r a n s m i s s i o n   r a t i o   can  be  used  l i k e ,  
for  i n s t a n c e ,   a  " v a r i o m a t i c "   one.  Qui te   o b v i o u s l y ,   o the r   means 
a l r e a d y   known  can  a l so   be  a p p l i e d   in  o rder   to  ach ieve   a  c o n t r o l l e d  
d i f f e r e n c e   of  the  speeds   of  the  t h r ead   supply   mechanism  and  of  t h e  

10  th read   s t r a i n i n g   mechan i sm.  

F u r t h e r   to  the  p o s s i b i l i t y   of  c r e a t i n g   a  speed  d i f f e r e n c e   b e t w e e n  
the  t h r ead   supply   mechanism  1,  on  the  one  hand,  and  the  t h r e a d  
s t r a i n i n g   mechanism  3,  on  the  o t h e r   hand,  the  p o s s i b i l i t y   of  mo- 

$5  d i f y i n g   the  o v e r a l l   speed  of  the  dev ice   should   p r e f e r a b l y   a l so   be 
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1  f o r e s e e n .   To  t h i s   end,  an  a d j u s t a b l e   dev ice   shou ld   be  used  i n  

o r d e r   to  c o n t r o l ,   for   i n s t a n c e ,   the  p e r i p h e r i c   speed  of  the  w h e e l s  

5  and  6.  This  c o n t r o l   can  occur   by  aeans  of  a  Measur ing   dev ice   i n  

o r d e r   to  d e t e r m i n e   the  p e r i p h e r i c   speed  of  the  wheelB  5  or  6  which  

can  a l so   be  c o u p l e d   to  the  p r o c e s s i n g   un i t   23 .  

5  

The  d e v i c e ,   in  a c c o r d a n c e   with  the  i n v e n t i o n ,   can  be  put  i n t o  

p r a c t i c e   by  u s i n g   a  lo t   of  v a r i o u s   a l t e r n a t i v e   d e s i g n s .   As  i l l u s -  

t r a t e d ,   for   i n s t a n c e ,   on  f i g u r e   12,  the  p r e s s u r e   e l e m e n t s   7  and  8 

may  be  composed  of  s i n g l e   p r e s s u r e   r o l l s   30  and  31,  which  a r e  

10  equ ipped   with  or  w i t h o u t   an  e l a s t i c   l i n i n g .  

The  p r e s e n t   i n v e n t i o n   is  by  no  means  l i m i t e d   to  the  embodiments  

d e s c r i b e d   by  way  of  examples  and  in  the  f i g u r e s   in  append ix ,   b u t  

t h e s e   d e v i c e s   for   t e s t i n g   yarns  can  be  b u i l t   with  any  shape  and 

IS  d i m e n s i o n s   w i t h o u t   d e p a r t i n g   from  the  scope  of  the  i n v e n t i o n .  
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1.  Device  for  t e s t i n g   y a r n s ,   whereby  t h i s   o p e r a t i o n   is  a u t o m a t i -  

c a l l y   o c c u r r i n g   over  a  l a r g e   l e n g t h   of  t h r e a d ,   c h a r a c t e r i z e d  

5  by  the  fac t   i t   ib  main ly   composed  of  the  c o m b i n a t i o n   of  a 

t h r ead   supply  mechanism  (1);  of  a  t h r e a d   gu id ing   channel   (2)  

which  is  mounted  a f t e r   the  t h r e a d   supply   mechanism  (1);  o f  

means  for  c r e a t i n g   a  f l u i d   s t ream  in to   the  t h r e a d   g u i d i n g  

channel   (2),  whereby  the  flow  d i r e c t i o n   of  the  f l u i d   iB  t h e  

10  same  as  the  movement  d i r e c t i o n   of  the  s u p p l i e d   t h r e a d ,   of  a 

t h r ead   s t r a i n i n g   mechanism  {3}  which  is  mounted  a f t e r   t h e  

t h r ead   gu id ing   channe l   (2)  and  of  a  t h r ead   break  d e t e c t o r   (4)  

which  is  mounted  a f t e r   the  t h r e a d   supp ly   mechanism  (1)  in  t h e  

path  which  must  be  f o l l o w e d   by  the  yarn  t h r ead   (9)  . 

15 

2.  Device  for  t e s t i n g   ya rns   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d  

by  the  f ac t   t h a t   between  the  t h r e a d   supply   mechanism  (1)  and 

the  th read   s t r a i n i n g   mechanism  (3)  a  t h r ead   s t r e s s   meter  (26)  

is  mounted  in  the  path  to  be  fo l lowed   by  the  y a r n .  

20 

3.  Device  a cco rd ing   to  c la im  1  or  2,  c h a r a c t e r i z e d   by  the  f a c t  

t h a t   the  t h r ead   s t r a i n i n g   mechanism  (3)  is  mainly  composed  o f  

a  d r iven   wheel  (6)  and  of  a  p r e s s u r e   e lement   (8)  which  c a n  

c o o p e r a t e   with  the  p e r i p h e r y   of  wheel  6 .  

25 

4.  Device  a cco rd ing   to  c l a ims   1,  2  or  3,  c h a r a c t e r i z e d   by  t h e  

f ac t   tha t   the  t h r ead   supply   mechanism  (1)  is  composed  of  a 

d r i ven   wheel  (5)  and  of  a  p r e s s u r e   e lement   (7)  which  can  

c o o p e r a t e   with  the  p e r i p h e r y   of  wheel  5 .  

30 

5.  Device  acco rd ing   to  c l a ims   3  or  4  c h a r a c t e r i z e d   by  the  f a c t  

t h a t   wheel  (6)  of  the  t h r e a d   s t r a i n i n g   mechanism  (3)  is  c o u -  

pled  by  a  coup l ing   (17)  to  the  t h r e a d   supply  mechanism  (1)  i n  

such  a  way  t h a t   the  p e r i p h e r i c   speed  of  wheel  (6)  is  l a r g e r  

35  than  the  speed  of  the  movement  imposed  to  the  wire  (9)  by  t h e  

t h read   supply  mechanism  {  1  )  . 
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) ev ice   a c c o r d i n g   to  claim  5,  c h a r a c t e r i z e d   by  the  f a c t   t h a t  

aheel   (5)  of  the   t h r e a d   supp ly   mechanism  (1)  iB  connec ted   by 

neans  of  a  c o u p l i n g   (17)  with  a  t r a n s m i s s i o n   r a t i o   of  1/1  t o  

the  wheel  (6)  of  the  t h r e a d   s t r a i n i n g   mechanism  (3)  and  

the reby   the  d i a m e t e r   of  wheel  (6)  of  the  t h r ead   s t r a i n i n g  

nechanism  (3)  is  a  l i t t l e   l a r g e r   than  the  d i a m e t e r   of  t h e  

jhee l   (6)  of  the   t h r e a d   supp ly   mechanism  ( 3 ) .  

Device  a c c o r d i n g   to  c la ims   or  4,  c h a r a c t e r i z e d   by  the  f a c t  

tha t   means  are   f o r e s e e n   in  o rde r   to  modify  the  speed  d i f f e -  

rence   between  the   speed  of  the  yarn  (9)  on  the  t h r e a d   s u p p l y  

nechanism  (1)  and  the  speed  of  the  yarn   (9)  on  the  t h r e a d  

s t r a i n i n g   m e c h a n i s m .  

Device  a c c o r d i n g   to  c la im  7,  c h a r a c t e r i z e d   by  the  f a c t   t h a t  

the  a f o r e s a i d   means  are  composed  of  a  c o u p l i n g   of  the  " v a r i o -  

ma t i c"   type  between  the  t h r e a d   supp ly   mechanism  (1)  and  t h e  

t h r e a d   s t r a i n i n g   mechanism  ( 3 ) .  

Device  a c c o r d i n g   to  c la im  7,  c h a r a c t e r i z e d   by  the  f a c t   t h a t  

a f o r e s a i d   means  imply  t h a t   one  of  the  wheels   (5,6)   is  d r i v e n  

at  a  g iven  speed ,   whi le   the  speed  of  the  o the r   wheel  (5,6)  i s  

c o n t r o l l e d   by  means  of  a  f eedback   c o u p l i n g .  

Device  a c c o r d i n g   to  one  of  the  c l a ims   3  or  4,  c h a r a c t e r i z e d  

by  the   f a c t   t h a t   at  l e a s t   one  of  the  p r e s s u r e   e l emen t s   ( 7 - 8 )  

is  made  of  a  moving  be l t   (11-12)  which  can  c o o p e r a t e   with  a 

p a r t   of  the  p e r i p h e r y   of  the  c o r r e s p o n d i n g   wheel  (5-6)  of  t h e  

t h r e a d   supp ly   mechanism  (1)  or  of  the   t h r ead   s t r a i n i n g  

mechanism  (3)  r e s p e c t i v e l y .  

Device  a c c o r d i n g   to  one  of  the  c la ims   3  to  10,  c h a r a c t e r i z e d  

by  the  f a c t   t h a t   a  measurement   d e v i c e   is  f o r e s e e n   f o r  

measu r ing   the  p e r i p h e r i c   speed  of  wheel  (5)  of  the  t h r e a d  

Bupply  mechanism  (1)  and /o r   of  the  wheel  (6)  of  the  t h r e a d  

s t r a i n i n g   mechanism  ( 3 ) .  
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1  12.  Device  a c c o r d i n g   to  one  of  the  c l a i n s   3  to  11,  c h a r a c t e r i z e d  

by  the  f ac t   t h a t   an  a d j u s t a b l e   d e v i c e   is  f o r e s e e n   in  order   t o  

modify  the  o v e r a l l   p e r i p h e r i c   speed  of  a f o r e s a i d   w h e e l s  

( 5 - 6 ) .  

5  13.  Device  a c c o r d i n g   to  one  of  the  p r e v i o u s   c la ims ,   c h a r a c t e r i z e d  

by  the  f a c t   t h a t   a  measu r ing   d e v i c e   is  f o r e s e e n   for  d e t e r m i -  

ning  the  q u a n t i t y   of  t e s t e d   yarn  t h r e a d   ( 9 ) .  

14.  Device  a c c o r d i n g   to  c la im  13  c h a r a c t e r i z e d   by  the  f ac t   t h a t  

10  the  a f o r e s a i d   measu r ing   d e v i c e   is  composed  of  a  r e v o l u t i o n  

meter   (22)  which  is  coupled   with  the  th read   break  d e t e c t o r  

(4)  to  a  p r o c e s s i n g   u n i t .  

15.  Device  a c c o r d i n g   to  one  of  the  c l a ims   2  to  12,  c h a r a c t e r i z e d  

15  by  the  f a c t   t h a t   a  measu r ing   d e v i c e   is  f o r e s e e n   in  order   t o  

d e t e r m i n e   the  q u a n t i t y   of  t e s t e d   yarn  t h read   l i n e s   ( 9 ) ,  

whereby  t h i s   measur ing   d e v i c e ,   as  well  as  the  t h r ead   s t r e s s  

meter   (26)  and  the  t h r e a d   break  d e t e c t o r   (4)  are  coupled  to  a 

p r o c e s s i n g   un i t   ( 2 3 ) .  

20 

16.  Device  a c c o r d i n g   to  one  of  the  p r e v i o u s   c la ims ,   c h a r a c t e r i z e d  

by  the  f a c t   t h a t   the  d i s t a n c e   between  the  t h read   supply   mecha-  

nism  (1)  and  the  t h read   s t r a i n i n g   mechanism  (3)  can  be  a d j u s -  

t e d .  

25 
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